Erechtites valerianifolia (Wolf) DC is an unconventional vegetable found in the Brazilian Atlantic Forest. Os consumed in high proportions by the population living in this biome. The objective of this study was to investigate the general chemical composition, occurrence and content of carotenoids, vitamins (C and E) and minerals in this vegetable. By the micro-Kjeldhal method it was determined proteins. Ot was determined total dietary fiber (TDF) by non-enzymatic gravimetric method. Carotenoids and vitamins were determined by high performance liquid chromatography (HPLC). On inductively coupled plasma-atomic emission spectrometry (OCP-AES) it was determined minerals. E. valerianifolia presented concentrations of TDF (3.7 g 100 g -1
Introduction
Native species may represent alternatives to human nutrition and insertion of new food sources in markets, since Brazilians eat less than half of the daily nutrient recommendations, and this consumption is lower among low-income families (Pereira et al., 2014) . Ot is stressed that the consumption of these species may represent a new dietary option, mainly related to healthy eating (Friel et al., 2014) .
Although many native foods are part of the Brazilian diet, there is still limited information on their nutritional composition (Paula Filho et al., 2015a) . However, the inclusion of information on nutritional composition becomes important to evaluate the supply of these food sources and to verify the possibility of nutritional adequacy of these foods in the diet (Paula Filho et al., 2015b) .
Erechtites valerianifolia (Wolf) DC. is an unconventional vegetable that belongs to the family Asteraceae and is widely distributed all the Brazilian Atlantic Forest biome. This vegetable is used as a food resource, specially by families inhabiting the rural area of this region, being commercialized in urban fairs as well (Barreira et al., 2015) . Although its importance and use in the diets of many families is observed, up to the present time the nutritional composition of this vegetable is still little studied.
Among works found on this species, stands out Wahab et al. (2015) who evaluated the nutritional value and bioactive components in samples of E. valerianifolia consumed by indigenous populations in Malaysia, these authors found high concentrations of β-carotene, carbohydrates and vitamin C in this species. Rosas-Romero & Saavedra (2005) observed that samples of E. valerianifolia collected in the District of Chapare, in Bolivia, presented antioxidant activity highly promising. As well, there is no record in the academic literature of some possible toxicity effect that the species may present, in this case, when there is, is eliminated by means of the preparation forms carried out by the families that consume this species.
Considering the above, the present study investigated the centesimal analysis, content of carotenoids, vitamins (C and E) and minerals in samples of E. valerianifolia collected in natural environments of the Brazilian Atlantic Forest. ). Ot is considered that this vegetable is source of Ca, good source of fiber and K, and an excellent source of pro-vitamin A, Mn, Se, Fe, Mo and Cu, which may reduce food and nutritional insecurity in the population, mainly in the region where this species is found. After collection, the samples were protected from light, taken to the laboratory, sanitized and subsequently wiped with paper towel. Then, they were crushed in a household food grinder (Philips  , RO 7625, Brazil), stored in polyethylene packaging covered in foil and packed in a freezer (-18 ± 1 °C). Analyzes of vitamin C and carotenoids were performed within 12 h after collection, while vitamin E analyzes were performed within 72 h after collection.
Material and methods

Obtaining of the samples
Keywords
General chemical composition
The water content and the concentration of ash, total dietary fiber, protein and lipid were analyzed in three replicates, using the methods of the Association of Dfficial Analytical Chemists (2010). The water content was determined in oven at 105 ± 1 °C for 24 h, and then the samples were weighed until reaching constant weight. Ashes in a muffle oven (QUOMOS) at 550 °C during 6 h. Concentration of proteins was quantified in micro-Kjeldhal and then the nitrogen (N) content was multiplied by 6.25. The total dietary fiber concentration it was determined by non-enzymatic gravimetry. Carbohydrates were quantified by equationI: [100 -% water -% lipids -% proteins -% TDF -% ash]. Caloric density was determined according to the method proposed by Frary & Johnson (2005) , using the conversion factors of 4 Kcal g -1 of carbohydrate and protein, and 9 Kcal g -1 of lipids.
Equipment and methods of analysis in carotenoids and vitamins
Analyses of carotenoid and vitamin C were performed in a CLAE system (Shimadzu, SCL 10AT VP, Japan) containing a high-pressure pump (LC 10AT VP), auto-injector SOL-10AF and (diode array detector) (DAD) (SPD-M10A). On vitamin E analysis, was used aCLAE system (Shimadzu, SCL 10AD VP, Japan) composed by fluorescence detector (RF-10A XL), high-pressure pump (LC 10AD VP) and automatic injector SOL-10AF.
α-carotene, β-carotene, β-cryptoxanthin and lycopene were extracted in acetone and separated in petroleum ether (Rodriguez-Amaya et al., 1976) . The chromatographic conditions for carotenoids analysis were used according to PinheiroSant' Ana et al. The extraction of ascorbic acid (AA) occurred according to Campos et al. (2009) , using buffer solution (3% HPD 3 , 8% acetic acid, 0.3 N H 2 SD 4 and 1 mM EDTA). The DHA was converted in AA using dithiothreitol as proposed by Pinheiro-Sant' Ana et al. (1998) . The chromatographic conditions used in the analysis of AA were proposed by Campos et al. (2009) , the HPLC system used was the same for carotenoids. Column Lichrospher 100 was used, equipped with a guard column (Phenomenex DDS); mobile phase elaborated with ultrapure water containing 1 mM NaH2PD4 and 1 mM EDTA with pH adjusted in 3.0, with flow of 1.0 mL minute -1
. Run time of 8 minutes and chromatograms obtained at 245 nm. The DHA concentration was determined by the equationI: DHA = AA concentration after conversion -AA concentration before conversion.
Eight components of vitamin E (α-, β-, γ-, δ-tocopherol and α-, β-, γ-, δ-tocotrienol) were investigated. Extraction was performed using hexaneI: ethyl acetate (85I:15, v/v) solution (Pinheiro-Sant' Ana et al., 2011). The analysis was performed using the HPLC system, fluorescence detector LiChrosorb colum (Si100 Phenomenex) fitted with a guard column (Phenomenex Si100), mobile phase elaborated with hexaneI: isopropanolI: glacial acetic acid (98.9I: 0.6I: 0.5, v/v/v), with flow of the mobile phaseI: 1.0 mL min -1 andrun time of 22 minutes (Pinheiro-Sant' Ana et al., 2011).
Determination of carotenoids and vitamins
Ot was used vitamin E standards acquired from Calbiochem The compounds were identifiedby comparing the retention times of the peaks observed in the standards and in the chromatograms of the analyzed samples. The identification of ascorbic acid and carotenoids occurred by comparison between the absorption spectra of the peaks in the samples and the standards. Vitamin E components were quantified by co-chromatography.
Quantification of minerals
Were extracted according to Gomes & Dliveira (2011) . The solution obtained during the extraction was used for mineral concentration reading in OCP-AES (Perkin Elmer).
On quantification, analytical curves were elaboradted using mineral standards acquired from Merck  (Brazil) and Vetec  (Brazil). Two standard multielement solutions (SPME) were elaboradted in 100-mL bottles. Standard multielement solutions 1 (SPME 1) was elaboradted for Cr, Se, Mo, Zn, Cu, Fe and Mn. SPME 2 was elaboradted for Na, P, Mg, Ca and K. When each SPME standard mixing was accomplished, the volume of the standards was filled with deionized water. During the construction of the standard curves, increasing portions of SPME 1 (0 to 2 mL) with SPME 2 (0 to 20 mL) were used, completed to 50 mL with distilled water for the construction of the curve with six points.
After the readings, the concentrations found, in the samples, in ppm (mg L -1 ) were converted to concentrations of minerals, according to the dilutions and their possible differences in relation to the blank.
Determmination of the nutritional potential of the E. valerianifolia
The contribution as a source of nutrients was calculated according to the Recommended Dietary Allowance (RDA) for people aged 19 to 30 years according to the norms of the U.S. Onstitute of Medicine (2011). The quantities of E. valerianifolia were calculated based on the Food Guide for the Brazilian Population (Brasil, 2008) , in which the caloric density equals a vegetable portion of 30 Kcal.
E. valerianifolia presented as a nutrients "source" when it presented the potential to supply 5 to 10% of RDA, "good source" when presented a potential between 10 and 20% of RDA and as "excellent source" with potential greater than 20% of these RDA (Philippi, 2008) .
Statistical design and data analysis
On analysis of carotenoids and vitamins was used a randomized design with five replicates, and three replicates were used for general chemical characterization. The results were presented in mean, standard deviations and range of parameters. The linearity range of analytical standards were evaluated by the data obtained from the peak areas, used for the regression analysis and to calculate R 2 . Was used the SAS (Statistical Analysis System), version 9.2 (2008), to perform statistical analysis, whose system is licensed licensed for UFV (Federal University of Viçosa).
Results and discussion
E. valerianifolia was obtained from native plants, which develop spontaneously in wild environments and may present high genetic variability (El-Soda et al., 2014) . On the present study there was no control of environmental variables (light, soil, temperature, water) in this species, which may alter nutrient content (Barrett et al., 2010) .
Ot can be seen in Table 1 the high water content in the leaves of E. valerianifolia, which indicates low concentration of dry phytomass of some components (lipids, proteins, fibers, ashes and carbohydrates).
There are still few similar studies carried out with species of the genus Erechtites in the academic literature, making it difficult to compare the results of the present study. Therefore, it was observed that Wahab et al. (2015) , in study accomplished on the nutritional composition of E. valerianifolia, found water content (86.4 g 100 -1
), and concentrations of ash (0.7 g 100 -1
) and carbohydrate (2.8 g 100 -1
) similar to the present study.
The high water concentration in the leaves of E. valerianifolia makes this species highly perishable and susceptible to microbial deterioration, which contributes to the reduction of shelf life when stored at room temperature (Corbo et al., 2009 ) and proteins (1.3 g 100 -1
) are approximate to those found in the present study. These species, although of different botanical genera, belong to the same botanical family, Asteraceae.
The caloric value of E. valerianifolia was higher than that of lettuce (14 Kcal 100 g -1 ), according to the Brazilian Food Composition Table (Universidade Estadual de Campinas, 2011) . Even so, the caloric value presented by E. valerianifolia was considered low, so consumption of this vegetable by people who need to control weight constitutes an advantage.
On identification of carotenoids and vitamins the identified peaks allowed the quantification of the compounds, however, β-cryptoxanthin, lycopene, ascorbic acid and α-, β-, γ-and δ-tocopherols and tocotrienols were not identified in samples of E. valerianifolia (Figure 1 ). The β-carotene is the one with has highest pro-vitamin activity among the carotenoids that can be transformed into vitamin A after human consumption, since, structurally, the β-carotene molecule corresponds to two molecules of retinol (vitamin A). This compound was majority in the leaves of E. valerianifolia, representing 89% of the total identified carotenoids (Table 2) .
Ot was observed that the concentration of β-carotene found in the present study, is 2.4 times greater than the results found by Wahab et al. (2015) in E. valerianifolia (1.8 mg 100 -1 ). This difference may be due the two studies in question, were carried out with wild species, cultivated without control of environmental factors, which interfere in the concentration of nutrients, as emphasized by Barrett et al. (2010) .
The retinol equivalent activity found in E. valerianifolia was higher than that of Garden, Smooth and Purple lettuces (117, 184 and 156 μg 100 g -1 , respectively) and Cichorium intybus intybus varieties (283 µg 100 g -1 ) (Universidade Estadual de Campinas, 2011). These species belong to the botanical family of E. valerianifolia, despite being of different botanical genera.
Although in the present study, the presence of vitamin C in E. valerianifolia was not detected, it is emphasized that Wahab et al. (2015) they found concentration of 0.7 mg 100 -1 of this vitamin, in this same species. Ot was observed that this vitamin is present in some species of the same botanical family, such as lettuce, Ocerbeg variety (11 mg 100 -1 ), Garden varitey (15 mg 100 -1 ) and Cichorium intybus intybus (1.7 mg 100 -1 ) (Universidade Estadual de Campinas, 2011).
Regarding vitamin E, no study on the evaluation of this vitamin in E. valerianifolia was found in the academic literature, nor even in species of the same botanical family.
The minerals with the highest occurrence in E. valerianifolia were mainly K and Ca, but an expressive concentration of Fe and Mg was also found. The other minerals were found in reduced amounts, with Cr being found (Table 3) . Wahab et al. (2015) found concentrations of K (84 mg 100 ) in E. valerianifolia. However, some results differ from those found here, which may be due to two factors. These authors used atomic absorption spectroscopy as analysis methodology, and analyzed fresh samples of E. valerianifolia, while the present study analyzed the concentration of minerals by OCP-AES in dry samples. Dnce the extraction efficiency of chemical compounds in plant sources may be more or less efficient according to the analysis methodology used, and also with the state in which the sample is being analyzed, whether fresh or dry (Ognat et al., 2011) .
Ot shoud be stressed out that mineral concentration is not a conclusive indicator of the amount absorbed and used by the organism, since some such as Fe, Ca, Cu, Zn and Mg may have low bioavailability due the formation of insoluble complexes, and consequently, antinutritional factors such phytate, oxalate and others (Gemede & Ratta, 2014) . Therefore, it is necessary to evaluate the antinutritional factors of this vegetable, since there are not studies with this purpose, yet.
By analyzing the contribution of E. valerianifolia to the daily recommendations of nutrients intake for adult at 19 to 30 years of age, it was observed that it can be considered source of Ca; a good source of fibers and K; and excellent source of pro-vitamin A and Mn, Se, Fe, Mo and Cu (Table 4 ).
E. valerianifolia stood out as excellent source of Fe and exceeded the amount for RDA recommended for this nutrient, but not surpassed the tolerable consumption recommendations for adults in the age range of 19 to 30 years (UL = 45 mg/day). However, ionic form of this mineral present in plants (Fe +3 ) has low bioavailability, being influenced by the body Fe reserves and by the amount of potentiating or inhibiting substances that are consumed in the same meal (Scheers et al., 2016) .
Samples of E. valerianifolia analyzed in the present study also showed to be excellent sources of Mo and Cu; good source of K and source of Ca.
Se is required in very reduced amounts; its concentration in food may change according to its concentration in the soil (Ferreira et al., 2002) . The recommendation of daily intake this element for people aged 19 to 30 years is 55 μg/day (Onstitute of Medicine, 2011). However, Donaldson (2004) reports that ingestion in quantities above those of RDA can prevent diseases such as prostrate and cervical cancer.
Leafy vegetables are recognized as good sources of Mn (World Health Drganization, 1998) , and E. valerianifolia evaluated in this study presented itself as excellent source of this nutrient.
Conclusions
E. valerianifolia was considered source of Ca; good source of K and fibers; and excellent source of pro-vitamin A, Mn, Se, Fe, Mo and Cu.
The nutritional value demonstrated by this vegetable, associated with its availability in the wild enviroment and its acceptance as a food resource, indicates that this species can supply the daily recommendations of nutrients and contribute to reduce the nutritional deficiency of the population living in regions of occurrence this species. However, more studies should be done on variations in nutrient contents under different environmental conditions in these species.
